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Table1 Influence of the modification methods on curing time (pigment 6.60w%)

Curing time/s
Film thickness/um ) With TEA (mod.7w%)
Without TEA
Added Modified

75 28.44 10.45 5.06

100 40.62 13.93 7.60

125 40.62 13.93 10.13

1
125pum
10s 14s uv
40s 1] ”
22 /
2.2.1 ESEM
[5]
1—3

Fig.l1 ESEM for the UV cured film
(pigment 5.24w% unmodified)

Fig.2 ESEM for the UV cured film Fig.3 ESEM for the UV cured film
(pigment 5.24w%, with reagent (pigment 5.24w%, modified with
Tw% to pigment as the base reagent 7w% to pigment as the

added into to system)

base)
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Table2 EDSanalysisof thefilm (pigment 5.24w%, reagent 7w% to pigment asthe base)
Film Element Bulk Resin/Binder Interface Pigment
Atomic% Proportion Atomic% Proportion Atomic% Proportion
Unmodified C 60.24 1 66.39 1 56.96 1
N 3.77 0.063 5.24 0.08 4.56 0.08
(6] 35.99 0.594 28.36 0.425 38.47 0.672
Modified C 70.0 1 60.05 1 66.28 1
N 8.14 0.116 8.18 0.137 6.97 0.105
(0] 21.82 0.314 31.77 0.534 26.74 0.4
4—6
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Fig4 EDS C,spectra of the modified and non-modified
pigment film (pigment 5.24w%, modified with reagent
7Tw% to pigment as the base)

Handing energy § eV
Fig.5 EDS Ny, spectra of the modified and non-modified

pigment film (pigment 5.24w%, modified with reagent

7w% to pigment as the base)
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Fig.6 EDS Oy spectra of the modified and non-modified uv
pigment film (pigment 5.24w%, modified with reagent
Tw%to pigment as the base) 4
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Fig.7 Reflectivity of the non-modified pigment and the
modified pigment (pigment 5.24w%, modified with
reagent 7w% to pigment as the base)
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Effect of interfacial state between pigment and binder on the UV curing proficiency

WANG Dehai CHEN Xiaofang
(College of Chemical Engineering and Materials, Zhejiang University of Technology, Hangzhou 310014)

ABSTRACT Effects of pigment modification to change pigment/binder interfacial characteristics and UV curing
behavior were studied. The results show that the air absorbed on surface of the pigment plays an important role in
hindering UV curing. In addition, there obviously exists the interface coupling effect between the pigment and the
binder via the modifier of the pigment (reagent TEA). ESEM studies revealed that wetting property of the pigment
was improved and binding between the pigment and the resin was strengthened after the pigment modification. EDS
data showed an obvious enrichment of O—containing group of modification agent (—OH) in the interface and a shift of
binding energy of the modifier was also detected. This may also contribute to the increase of curing proficiency due
to the priority of the absorption of UV energy by the modifier TEA to that of pigment. The work demonstrated that
the pigment modification could be used as a method to improve the UV curing efficiency. In the case of TEA, the
curing rate of blue pigmented UV curable coating (125um) could be improved greatly (from 45s to 14s). The study
have shown a promising application of various kinds of fillers as well as pigment in UV coatings.
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